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(54) Title: DRILL STRING FITTING 

(57) Abstract 

A fitting for reducing friction between a drilling string 
and the wall of a well. In a first aspect the fitting has recesses 
(6) provided along the bore of the fining to lubricate the 
interface between the fitting and the drill string to minimise 
friction. In a second aspect a fining is provided on a drill 
string having rotatable roller means (21) which can rotate 
about a point of rotation (23) so as to minimise both axial 
and rotational friction. According to a third aspect the fitting 
comprises an inner section (30) secured to a drill pipe (35) or 
other fitting and an outer section (31) rotatable about the inner 
section (30). Preferably a sealed bearing (36, 42-47, 37, 38) 
is provided between the inner section (30) and outer section 
(31). 



FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCX on the front pages of pamphlets publishing international 
applications under the PCT. 


AM 

Armenia 

GB 

United Kingdom 

MW 

Malawi 

AT 

Austria 

GE 

Georgia 

MX 

Mexico 

AU 

Australia 

GN 

Guinea 

NE 

Niger 

BB 

Barbados 

GR 

Greece 

NL 

Netherlands 

BE 

Belgium 

HU 

Hungary 

NO 

Norway 

BF 

Burkina Faso 

IE 

Ireland 

NZ 

New Zealand 

BG 

Bulgaria 

IT 

Italy 

PL 

Poland 

BJ 

Benin 

JP 

Japan 

FT 

Portugal 

BR 

Brazil 

KE 

Kenya 

RO 

Romania 

BY 

Belarus 

KG 

Kyrgystan 

RU 

Russian Federation 

CA 

Canada 

KP 

Democratic People's Republic 

SD 

Sudan 

CF 

Central African Republic 


of Korea 

SE 

Sweden 

CG 

Congo 

KR 

Republic of Korea 

SG 

Singapore 

CH 

Switzerland 

KZ 

Kazakhstan 

SI 

Slovenia 

a 

Cote d'lvoire 

LI 

Liechtenstein 

SK 

Slovakia 

CM 

Cameroon 

LK 

Sri Lanka 

SN 

Senegal 

CN 

China 

LR 

Liberia 

sz 

Swaziland 

CS 

Czechoslovakia 

LT 

Lithuania 

TD 

Chad 

CZ 

Czech Republic 

LU 

Luxembourg 

TG 

Togo 

DE 

Germany 

LV 

Latvia 

TJ 

Tajikistan 

DK 

Denmark 

MC 

Monaco 

TT 

Trinidad and Tobago 

EE 

Eatonia 

MD 

Republic of Moldova 

UA 

Ukraine 

E5 

Spam 

MG 

Madagascar 

UG 

Uganda 

n 

Finland 

ML 

Mali 

US 

United States of America 

FR 

France 

MN 

Mongolia 

UZ 

Uzbekistan 

GA 

Gabon 

MR 

Mauritania 

VN 

Viet Nam 


WO 96/34173 


- 1 - 


PCT/NZ96/00034 


DRILL STRING FITTING 

Technical Field 

The present invention relates to a fitting for 
reducing friction between a drill string and the wall 

5 of a well. More particularly, but not exclusively, 

in a first aspect the present invention relates to a 
fitting having a plurality of longitudinal recesses 
enabling lubrication between the fitting and a drill 
string using drilling fluid. According to a second 

10 aspect there is provided a fitting having rotatable 

rollers to reduce both axial and rotational friction. 
According to a third aspect there is provided a 
fitting having an outer section rotatable relative to 
an inner section secured about a drill string. 

15 Background of the invention 

The depth to which and angle at which a well can be 
drilled are often limited by the degree of friction 
experienced by the drill string. The life of a drill 
string may also be reduced due to friction. With 

20 increasing environmental concerns it is also becoming 
less acceptable to reduce friction by injecting 
chemicals down a well. Using wellstream fluids as a 
lubricant results in drill string wear due to 
particulate matter carried in the fluids. Further, 

25 currently available similar fittings cannot be 
rebuilt or reconditioned. 

Disclosure of the inve ntion 

It is an object of the present invention to provide a 
fitting which reduces the friction on a drill string 
3 0 or at least to provide the public with a useful 
choice . 
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According to a first aspect of the invention there is 
provided a fitting for reducing friction between a 
fitting and a section of a drill string or further 
fitting on a drill string, said fitting comprising a 

5 body having a tubular bore provided with a plurality 

of longitudinally extending recesses spaced 
circumf erentially about the bore, dimensioned to 
lubricate the interface between the fitting and the 
drill string or further fitting with fluid in a 

10 drilling well. 

Preferably, the bore of the fitting has a polygonal 
. cross-section. Preferably, a filtering means is 

provided at either end of the fitting to prevent the 
debris entering the longitudinal recesses. 

15 The fitting may preferably be formed as a two part 
casing which can be secured to an assembled drill 
string. Preferably, rollers are provided on the 
outside of the fitting to reduce friction between the 
fitting and a wall of the well. 

20 Preferably," the fitting will be secured to a sleeve 
having collars at either end which is securable to a 
section of drill pipe. In another embodiment the 
fittings may have a substantially circular cross- 
section and the sleeve may have a polygonal 

25 cross-section* 

According to a further aspect of the invention there 
is provided a fitting for engagement to a drill 
string or further fitting having a body with a bore 
therethrough provided with a plurality of roller 
30 means on the exterior of the body, said roller means 
being rotatable relative to said fitting about an 
axis transverse to the axis of the bore, the 
arrangement being such that the roller means can 
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rotate relative to said body to facilitate reduction 
of rotational and axial friction. 

Preferably, the rollers have a substantially tapered 
cylindrical form and rotate about an axis transverse 
5 to the axis of rotation of the roller means. The 

body may be of two part construction and the rollers 
are preferably formed of a nylon or ceramic material. 

According to a further aspect of the invention there 
is provided a fitting for engagement with a drill 
10 string or further fitting comprising an inner section 
for securement about a drill string or further 
fitting and an outer section secured about said inner 
section and rotatable relative thereto. 

Preferably a sealed bearing is provided between the 
15 inner and outer sections. Preferably a plurality of 
fins project radially from the outer section which 
are profiled to reduce drag in the axial direction. 

Brief Description of t he drawing p 

Further aspects of the invention will become apparent 
20 from the following description which is given by way 
of example of possible embodiments with reference to 
the accompanying drawings in which: 

Figure \ ; Shows a two part fitting having a 
polygonal bore. 


Figure 2; Shows the interface between a drill 

string and the interior polygonal bore of 
the fitting shown in Figure 1. 
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Figure 3 : 


Figure 4 


Figure 5 : 
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Shows a section of drill string having 
collars at either end for receiving the 
fitting of Figure 1 therebetween. 

Shows an end view of the fitting of 
Figure 1 . 

Shows an end view of the fitting of 
Figure 1 engaged with the sleeve shown in 
Figure 3 . 


Figure 6 : Shows a front view of the fitting of 
10 . Figure 1 showing a partial cross- 

sectional view. 


15 


20 


Figure 7 


Figure 8 : 


Figure 9 : 


Figure 10 : 


Figure 11 : 


Shows a fitting having rotatable rollers 
provided on the body thereof . 

Shows a cross -sectional view of a 
rotatable roller shown in Figure 7. 

Shows a cross-sectional view of a roller 
of a rotatable roller shown in Figure 7 
or Figure 8 . 

Shows a perspective view of a fitting 
according to a third embodiment. 

Shows a cross -sectional view along the 
axis of the fitting shown in figure 10. 


Figure 12 : Shows an enlarged view of the seal 
arrangement shown in figure 11. 
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Best mode for carrying out the invention 

Referring firstly to Figures 1 to 6, there is shown a 
fitting for reducing friction on a pipe string. The 
fitting comprises a body formed of two parts 1 and 2 

5 which may be secured together by bolts which pass 

through apertures 3. A plurality of rollers 4 are 
provided about the outside of the fitting to reduce 
longitudinal friction on the pipe string. The bore 5 
of the body sections is polygonal so as to provide a 

10 number of longitudinal recesses 6 between the body 1 
and a sleeve 7 . 

Drilling pipe is usually forged from high tensile 
steel. The outside surface is typically rough. The 
preferred method of securing the fitting of the 

15 invention to a drilling pipe is as follows. Firstly, 
a section of the drilling pipe is machined so as to 
have a relatively smooth outside surface. The two 
halves 7a and 7b of the sleeve shown in Figure 3 are 
then secured to the drilling pipe by bolts etc 

20 passing through the apertures of collars 8a, 8b, 9a 
and 9b. Once the sleeve has been secured to a 
section of pipe, the two halves 1 and 2 of the 
fitting are secured about sleeve portions 7a and 7b 
and secured by bolts passing through apertures 3. 

25 Collars 8 and 9 restrict the longitudinal movement of 
the fitting. The fitting is however free to rotate 
about sleeve 7. Accordingly, friction due to 
rotation of the drilling rig is minimised due to the 
fluid lubricant provided in recesses 6 between body 

30 sections 1 and 2 and sleeve 7. Axial friction is 

reduced by rollers 4 which minimise friction between 
the wall of the well and the fitting in the 
longitudinal direction . 
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It would be possible to secure the fitting directly 
about a section of pipe. This would however not 
reduce friction to the same extent as by providing 
smooth sleeve 7. Where a new section of pipe is 
5 being manufactured, it may of course be provided with 

a smooth section having separate collars 8 and 9 
integrally formed at either end thereof for receiving 
the fitting. 

Although the interior bore 5 of the fitting has been 
10 described as polygonal, it will be appreciated that 

other shapes of internal bore (eg: sinusoidal) may be 
provided as long as suitable recesses are provided 
between the sleeves and the body of the fitting to 
minimise friction. In some applications the bore 5 
15 of the fitting may be spiralled to minimise the 

effect of transitions from one recess to another and 
to promote fluid flow through the fitting. Filtering 
means, such as wire mesh may preferably be provided 
at either end of the fitting to prevent large debris 
20 entering the recesses. 

In viewing Figure 5 it will be seen that each roller 
4 is secured to body 1 by a pin 10 passing through 
roller 4. Pin 10 may pass through aperture 12 in 
body 1 into recess 11. The aperture 12 may then be 
25 welded closed to prevent the pin 10 be removed. 

Roller 4 may preferably be formed of a ceramic or 
nylon material . Ceramic materials have the advantage 
that they exhibit excellent wear properties and have 
a low friction coefficient. Newly developed ceramics 
30 have acceptable "ductility" properties and are easily 
formed. Ceramics are also very stable at high 
temperatures and are self lubricating, so do not 
require oil -based lubrication. Ceramics materials 
are not susceptible to rheological failure or welding 


SUBSTITUTE SHEET 


# 


WO 96/34173 PCT/N296/00034 

- 7 - 

either. One of the key advantages, however, is that 
the density of ceramic materials is such . that if a 
roller breaks the pieces can be circulated out of the 
well bore, unlike steel fragments which sink to the 
5 bottom of the well and interfere with drilling. 

As shown in Figure 6 a protective section 13 may be 
provided between the collars 8a, 8b and 9a, 9b and 
between the rollers 4 to create a smooth exterior 
profile so that parts of the fitting do not catch as 
10 the fitting is moved up and down in a well. 

It is estimated that using fittings as herein before 
described about drill pipe joints will reduce the 
drag by at least 30%. This enables wells to be 
drilled to greater displacements and at higher 
15 , angles. Further, expensive drill pipe is protected 
and the fitting is exposed to most of the wear. The 
fitting is designed for easy retrofitting to existing 
pipe and so avoids the need for large expenditure on 
new pipe strings . 

20 Figures 7 to 9 show a second embodiment of the 

invention. The aim again is to reduce longitudinal 
and rotational friction on a pipe string or fittings 
employed therewith. A simple one part construction 
is described although it will be appreciated that a 

25 two part body as previously described, may be 
employed . 

Body 20 is provided with a plurality of rotatable 
roller means 21, shown in more detail in Figure 8. 
Rotatable roller means 21 are substantially 
30 disc -shaped and have a cylindrical recess 22 located 
at the centre thereof. Pin 23 of body 20 engages in 
recess 22 so that the rotatable roller means 21 is 
rotatable about pin 23. Circumferential flange 24 is 
secured after roller means 21 has been inserted and 
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retains the roller means 21 in place in use. 
Circumferential flange 24 may be secured firmly in 
place by welding etc. The rotatable rollers 25 are 
secured off-centre from pin 23 so that the rotatable 
5 roller means 21 may be rotated as it is exposed to 

different types of frictional force (i.e. 
longitudinal or rotational) . 

From the above it will be apparent that when body 20 
experiences pure rotation relative to the wall of a 
well, rollers 25 will not be able to rotate (in the 
position shown in Figure 7) and will cause the 
rotatable roller means 21 to rotate 90° so that the 
axes of the rollers are aligned with the axis of the 
drilling rig. When in this position, the rollers can 
freely rotate to minimise friction. When the drill 
str i n g is moved purely in the longitudinal direction, 
the rollers will stay in the position as shown in 
Figure 7 so that they may freely rotate to reduce 
longitudinal friction. It will be appreciated that 
when there is a combination of rotational and axial 
movement the axis of the rollers will be somewhere 
between the two positions described above. 

Referring to figures 10 to 12 a third embodiment will 
be described. The fitting of the third embodiment 
25 comprises an inner section 30 and an outer section 31 
which is rotatable about inner section 30. Inner 
section 3 0 is adapted to be secured about a drill 
pipe which passes through bore 32. Inner section 30 
may be of two part construction (similar to that 
30 shown in figure 3) where the two parts are secured 

together by bolts or similar fastening means. Outer 
section 31 may similarly be of two part construction 
and be secured about inner section 30. Outer section 
31 is provided with a plurality of fins 33 extending 
35 radially from body 34. 
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Figure 11 shows a cross-sectional view along the axis 
of the fitting shown in figure 10. In this case the 
fitting is secured to a drill pipe 35, A layer of 
friction reducing material 3 6 is provided between 
5 faces 42 to 47 to reduce friction as outer section 31 

rotates about inner section 30. Layer 36 will 
preferably be formed of a plastics material such as 
nylon (zytel 70633L for example) . 

Seals 37 and 38 are provided at either end of the 
10 bearing formed by the inter-engaging faces 42 to 47 

of inner section 30 and outer section 31 and friction 
reducing layer 36. These seals serve to prevent the 
ingress of fluid from a well into the bearing. This 
greatly reduces friction on bearing surfaces, thus 
15 reducing wear and decreasing the torque required to 
drive a drill string. 

Due to the sealed nature of the bearing a pressure 
compensating system 3 9 is provided to compensate the 
pressure within the bearing as the external pressure 
20 varies. The pressure compensating system comprises a 
diaphragm 4 0 containing grease within region 41 which 
moves in and out of the bearing as external pressure 
varies. This prevents external fluid being dravm 
into the bearing as the external pressure increases . 

25 The bearing journals 42 and 4 3 are preferably 

precision ground. Bearing sleeves may be provided if 
required. Sections 44 and 45, and 4 6 and 4 7 of the 
bearing minimise friction when the outer section 31 
is forced in the axial direction relative to the 

30 inner section 30, 

Referring now to figure 12, seal 37 is shown in 
detail. The seal is seen to include a resilient seal 
4 8 located within a recess 4 9 in outer section 31. 
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Seal 48 is preferably formed of a fibre reinforced 
PTFE. 

The profile of the fins 33 is shown to be semi- 
circular in figures 10 and 11. It is to be 
5 appreciated that other profiles may be employed which 

reduce drag in the axial direction. The curved 
profile shown is preferred due to its drag reduction 
in both directions. It is to be appreciated that 
rollers could be provided upon fins 31 to assist in 
the reduction of axial drag. The fins are preferably 
coated with a ceramic coating such as CERAM-KOTE"' . 


10 


Bearing surfaces 42 to 47 are preferably coated with 
a hard material such as Technogenia " technopoudre - or 
similar. Channels are preferably provided in bearing 
15 surfaces 42 and 43 to facilitate the flow of 

lubricant. These channels will preferably be semi- 
circular in profile and will preferably spiral along 
the length of the journals (similar to the recesses 6 
shown in figure 2) . 

20 This fitting may be mounted directly onto a drill 
pipe during production or may be retrofitted to an 
existing drill pipe. Alternatively, the fitting may 
be provided on its own separate "sub" or mandrill, in 
which case the "sub" or mandrill may be screwed into 

25 the drill string between two lengths of drill pipe. 

It will thus be seen that the invention provides a 
number of simple inexpensive fittings for reducing 
the friction experienced between a drill string and 
the wall of a well. The fittings may be used to 
30 protect the joints of pipe strings or fitting tools 

as required. The invention reduces friction and thus 
the required torque to drill a well. Reduction of 
friction also reduces drill string vibration and thus 
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fatigue in the drill string. The invention also 
minimises environmental damage by using a water-based 
mud lubricant . 

Where in the foregoing description reference has been 
5 made to integers or components having known 

equivalents then such equivalents are herein 
incorporated as if individually set forth. 

Although this invention has been described by way of 
example and with reference to possible embodiments 
10 thereof, it is to be appreciated that improvements 
and/or modifications may be made thereto without 
departing from the scope of the invention as defined 
in the claims . 

Industrial applicability 

1.5 The present invention may find particular application 
in the reduction of friction experienced by drilling 
strings. 
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CLAIMS : 

1. A fitting for reducing friction between a 
fitting and a section of a drill string or further 
fitting on a drill string, said fitting comprising a 

5 body having a tubular bore provided with a plurality 

of longitudinally extending recesses spaced 
circumf erentially about the bore, dimensioned to 
lubricate the interface between the fitting and the 
drill string or further fitting with fluid in a 

10 drilling well. 

2. A fitting as claimed in claim 1 wherein the bore 
of the fitting is polygonal in cross-section. 

3. A fitting as claimed in claim 1 or claim 2 
wherein the recesses spiral along the length of the 

15 bore . 

4. A fitting as claimed in any one of the preceding 
claims wherein rollers are provided about the 
periphery of the body to reduce friction in the axial 
direction. 

20 5. A fitting as claimed in claim 4 wherein rollers 
are provided in banks about the circumference of the 
body. 

6. A fitting as claimed in claim 5 wherein each 
bank of rollers includes a protective mounting 

25 assembly which exposes only a portion of each roller. 

7. A fitting as claimed in any one of the preceding 
claims wherein the fitting is of two part 
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construction adapted to be secured about a drill 
string. 

8. A fitting as claimed in any one of the preceding 
claims wherein a filtering means is provided at 

5 either end of the fitting to prevent debris entering 

the longitudinal recesses. 

9. A fitting as claimed in any one of the preceding 
claims in combination with a sleeve having collars at 
either end adapted to be secured to a section of 

10 drill pipe with the fitting secured thereabout 
between said collars* 

10. A fitting as claimed in claim 1 having a bore of 
substantially circular cross section in combination 
with a sleeve for securement to a section of drill 

15 pipe wherein the sleeve has a substantially polygonal 
cross -section. 

11. A fitting for engagement to a drill string or 
further fitting having a body with a bore 
therethrough provided with a plurality of roller 

20 means on the exterior of the body, said roller means 
being rot at able relative to the body about an axis 
transverse to the axis of the bore, the arrangement 
being such that the roller means can rotate relative 
to said body to facilitate reduction of rotational 

25 and axial friction. 

12 . A fitting as claimed in claim 11 wherein the 
roller means includes rollers positioned away from 
the transverse axis so as to rotate said roller means 
to keep the axis of said rollers substantially 

30 transverse to the direction of movement. 
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13 A fitting as claimed in claim 12 wherein a 
plurality of rollers are provided on each said roller 
means . 

14. A fitting as claimed in any one of claims 11 to 

5 13 wherein the roller means comprises a substantially 

disc -shaped member located within a corresponding 
recess in the body. 

15. A fitting as claimed in claim 14 wherein said 
disc-shaped member includes a central bore which 

10 locates with a pin extending outwardly from said 
body. 

16. A fitting as claimed in claim 14 or 15 wherein a 
plate is secured above the peripheral edge of each 
roller means to retain it within its recess. 

15 17. A fitting as claimed in any one of claims 11 to 

16 wherein the rollers are formed of a nylon or 
ceramic material - 

18. A fitting a claimed in any one of claims 11 to 

17 wherein the rollers have a substantially tapered 
20 cylindrical form and rotate about an axis transverse 

to the axis of rotation of the roller means. 

19. A fitting as claimed in any one of claims 11 to 

18 wherein the body is of two part construction so 
that it may be secured about a section of drilling 

25 pipe. 

20. A fitting for engagement with a drill string or 
further fitting comprising an inner section for 
securement to a drill string or further fitting and 
an outer section secured about said inner section and 

30^ rotatable relative thereto about a drill string. 
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21. A fitting as claimed in claim 20 wherein a 
sealed bearing is provided between the inner and 
outer sections. 

22. A fitting as claimed in claim 20 or claim 21 
5 wherein a layer of friction reducing material is 

provided between the inner and outer sections. 

23 . A fitting as claimed in claim 22 wherein the 
layer of friction reducing material is formed of a 
plastics material. 

10 24 . A fitting as claimed in claim 23 wherein the 
plastics material is nylon. 

25. A fitting as claimed in any one of claims 21 to 

24 wherein seals are provided on either side of the 
friction reducing layer between the inner and outer 

15 sections. 

26. A fitting as claimed in any one of claims 21 to 

25 wherein a pressure compensating means is provided 
to maintain the pressure within the bearing 
substantially the same as the external pressure. 

20 27. A fitting as claimed in any one of claims 20 to 

26 wherein a plurality of fins project radially from 
said outer section which are profiled to reduce drag 
in the axial direction. 

28. A fitting as claimed in claim 27 wherein the 
25 fins have a curved profile. 

29. A fitting as claimed in any one of claims 20 to 
28 wherein rollers are provided on the periphery of 
said outer section to reduce friction in the axial 
direction. 
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30. A fitting as claimed in any one of claims 21 to 
26 wherein the bearing comprises first jourrial 
surfaces on said inner and outer sections in the 
axial direction of said fitting and second and third 
5 journal surfaces on said inner and outer sections 

extending radially outwards to restrict movement of 
said outer section relative to said inner section in 
the axial direction. 


10 


31. A fitting as claimed in any one of the preceding 
claims constructed in such a manner as to allow the 
fitting to be rebuilt or reconditioned. 




FIG. 4 
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This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following 
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1. Claims Nos.: 

r because they relate to subject matter not required to be searched by this Authority, namely: 


2. [~] Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to 
such an extent that no meaningful international search can be carried out, specifically: 


3, Q^j Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 
6.4(a) 

Box n Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1 Claims 1-3, 10 

Fitting for a drill string with recessed bore for reduced friction between fitting and drill string. 

2 Claims 4-9, 11-31 

Fitting for a drill string with roller means on periphery of fitting to reduce notational and axial friction of 
fitting. (As reasoned on extra sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite 
payment of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search 
report covers only those claims for which fees were paid, specifically claims Nos.: 


>• □ 

2. (X] 


| | No required additional search fees were timely paid by the applicant. Consequently, this international search 
report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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The International application does not comply with the requirements of unity of invention because it does not relate to 
one invention or to a group of inventions so linked as to form a single general inventive concept. In coming to this ^ 
conclusion the International Searching Authority has found that there are two inventions: 

1 Claims 1-3 and 10 directed to a fitting for reducing friction between a fitting and a section of a drill string 
whereby the tubular bore of the fitting which houses the drill string has a plurality of longitudinally extending 
recesses spaced about the bore to enable lubrication between the drill string and the fitting. It is considered 
that such a recess to enable lubrication between both surfaces comprises a first "special technical feature". 

2 Claims 4-9 and 1 1-3 1 directed to a fitting for engagement to a drill string having a bore therethrough to house 
the drill string but employing a series of rollers or rotatable outer surfaces on the exterior of the body of the 
fitting to reduce rotational and axial friction in the fitting. Claims 4-9 although appended to claim 1 are also 
defined by employing rollers or the like on the periphery of the body of the fitting. It is considered that such 
external rollers/rotatable surfaces are considered to comprise a second separate "special technical feature". 

Since the abovementioned groups of claims do not share either of the technical features identified, a 'tec h nical 
relationship" between the inventions, as defined in PCT Rule 13 .2 does not exist. Accordingly the International 
application does not relate to one invention or to a single inventive concept. 
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